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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist composition 
containing a chemically amplified resist composition and 
giving a rectangular uitrafme pattern. 

SOLUTION: The invention discloses a poiymer expressed by 
genera! formula [1] and a resist composition containing the 
polymer [R1 is H or methyl; R2 and R3 are each H or a 1- 
6C alkyl; R4 is a 1-6C aikyl, an araikyi or phenyl; R5 is H, a 
1-8C alky!, a 1-6C alkoxy, t-butoxycarbonyioxy, 
tetrahydropyranyloxy. acetyloxy or OCH2COOC(CH3)3; R6 
is H or cyano: R7 is COOR8 (R8 is a 1-6C aikyl or a 7-12C 
bridged alicyclic hydrocarbon group), cyano or a group of 
general formula [8] (R9 is H, a 1-6C alkyl or a 1-6C 
alkoxy)]. 
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[0041 ] R^^SXtfX^US^U R 5 l*7kff§Jjil^ tert-^MrvS, 

tert-:7>^v*;i^-;U7^vS;^ 

[0042] 
Hb35] 

H R 1 ' 
— fCht— C-^ eCH 2 -C^- [17"] 



[0043] (iC^, R 4 (i^;USX(ix^;uS^L, R 1 I^KfftJ^XIi^US^ 
U R 7 '(i^h^v*;U/K-;uS, y^PA+yJ^^^JFyA;i//f-i^XIWV 

[0044]-J|fi!ie[1], [2], [3], [4], [6], [6'], [6"], [7]&t/[1 7] [zfi^vt, R 2 , 
R\ R\ R\ R 7 t<-COOR 8 Vh^>m^(DR\ R 1 tf-^[8]X^£tl&&X*&&m'£> 
(D R'^tz It R'tR'tXM J$.£tl& — CO — NR 10 — CO — [Zfc lt&R 10 T* i*£;tl<&0£ifi!& 
1 ~6(7)Hit#U ftt&W3itzmm£(DT)\s*)\s&tLXlts m*-l£*TJ^ x^;uS. 
n-?°Pt°;uS, -rv^Pt°;uS, bf;u3k n-^;uS s <<7?>;uS, sec-? 

^;uS N tert-^;uS, n-^>^;uS, -YV^V^^Ss v<7P^>^;uS N n-^V 
;US,V<7P/sJFv;US^^IfbH^>o-«[1], [3], [4] N [6], [6'], [6"], 

^7mm^7l^z^l^x,R\R l ^-m^[8]x^^&x^m^(DRmz^tR s t 
R 7 txrM^^-co-NR w -co-iz^\j^°x^ti^mmm^-6(Dmmit. 

ftt&V&tzitmVXDTJl=i*is£tLX\Zs 0iJ^.l^h^vS, xh^rvS, n-^P/K* 
vl, -fV^P/K^vS, V<7P?°PtK^vS n n-^h4vSs sec-^h^rvS, -fV^h 
^FvS, tert-^'h^rvS, n-^>fj^^vl s -YV^^f ;^+i/S, V<7P^>^;U 

Th^rvS, n-/s^v;U7h^vS^^[iv^p/\JFv;u^vS^^if -fl£ 

S[1]s [4], [6], [6"]^t;[17][Z^^T,R 7 ^-COOR 8 Trfe^)li^(7)R 8 Tr^tL 



H 



H 





;uS, 2-t^t>^;uS n K'Jv^p [5,2,1, o iff ]fi]-;i/S, /;u,-t^u-;uS N jytfji,- 
;uS, ev<7P[3,3,i]/-;uS N t*e^p [3,2,1 ]*^;uS1l#W b*i£ 0 — ]> 

[2] N [6], [6'] N [6"] N [7]St/[17][ZfcLNT, R^^^tL^-Z^yU^yUS^LTIi, 

x^uK^uS^Wbft^o £fc, R 2 tR 3 tX¥Ml5titzmtLXlt, 
tfiJ^(£v<7P/\?°£>fl N v^P^^>iS^(Dv>7P7;U*>IS^If btL, R 2 <tR\ 
X(iR 3 <tR 4 <tTr^^ti/ciS<!:Lr[i, ^J^.[ix^tKP^>Ii, xh^tKP t°^> 
iS^(7)#Ii^^Pit^II^^[fb^o 

[0045]*#g^[Z^£-fl£i£[1]T^£^^ 

( P -1-Xh^rVXh^vXTLy>/p-tert^>^rvX^U», tKU (p-1-^MrVXMrV 
X^U>/p-tert-^>^vX^>K tK'J (pH-Xh^vXh^vX^U>/p-'f7? 0 P 
/K*V7^» s tK'J (p-1-Xh^V^P7K^rVX^U>/p-tert-^hJrVX^U» s 

7KU(pH-xh^vxh^vX^i>>/p-^^tKPif^-;u^vx^u>),7tx 0 'j(p- 
l-xh^^xh^vX^I^>/ P -tert-^>^v*;U7K-;^^vx^U>),7tx 0| J(p-i- 

V<7P^v;U^^vXh J FvX^I>>/p-tert-^hJrvX^U>), Tt^U (p-1-7x";U 
7h^vXh^vX^I>>/X^I>>),7Kg(p-1-XhJrVXhJrvX^U>/p-tert-^h 
^vXfU^^^'J.'H^f^) , tKU (p-1-^>v;^JrVXhJrvX^U>/p-^ 
h^v7fU>/77PZh'JjW , tKU ( P H-X|^vXh^vX^>/X^>/^ 
>7'J;Hgv>7P^v;U) , tK'J (p-1-Xh^rVXh^rvX^L/>/p-tert7 h^rvX^L^ 
>/p-tKP^>X^U», 7ts° l J(p-1-Xh^rvXh^rvX^U>/^^'7 l J>'Ht 1-7?' 

TK'JCp-i-xh^xhJFvX^u^/x^uv/T^Uv'Ht -fy,1^- ;u) N 
TKijCp-i-xh^vxh^vx^u^/y^uyu^ 2-t^t>^u), tKuCp-i-xMpS/ 

xh^vT^l^/Tv^Ult 7K'J(p-1-xh^vxhJrvX^U>/7 
>7'J;Ht 2-T^T>^;U/p-tKP^vX^U>), /lN 0| J(p-1-XhJrVXhJrvX^U> 

/T^'JJUt -<V7K;u-;u/p-tKp^vx^u>), /1n 0 U(p-i-v^p^\^v;^Jt^ 

xMfvXTU^/T^Hi v^7P^ J Fv>'U/p-tKP J FvX^U»,/lN 0| J(p-1-^h 
^v-i-^^;uxh^vXTU>/y-7P-hU;u/ P -tKP^vx^u>) N /lN 0| j(p-i-x 
h^vxh^vx^u^/^^^'Jyu^v^p^v^/p-tKp^vx^u^) s tK'J ( p - 
i-xh^vxh^vx^u^/r^uit h'Jv^p^z.i.o^lx^-^/p-tKp^vx 

^U>) N /1x°U(p-1-Xh^vXh^vX^U>/T'7 l J>'Uli^V'7P[3,3,1]/-;U/p-tK 
P^rvX^U», tKU (p-l-ih+yih^vXfUV/p-T-tfi^^vXfU^/p- 
tKP^vX^U», /-tx° l J(p-l-^h J Fv-l-^;uxh^vX^U>/^'7ij;Hi e'y 

<7P[3,2,1]7h'7^;U/p-tKP^vX^U>),7tN 0 U(m-1-Xh^VXh^vX^U>/m- 

tKP^vX^U>/^^<7';;Ht -<V7K;u-;u) s T^g ( P -Wv;/h^vxMrvX^U 
>/p--7-tr^;U7hJrvx^u» , tK'J (pH-v^p^v;^ ^vxk^vx^u>/ 
p-xh^tKpe^-;U7h^vx^u>),7KU(pH-v^p^v;U7h^vxh^rvx^ 

U>/p-tert-^>^v*;U7t^-;U7hJFvX^U>) > tK'J ( P H-Xh^vxMrvX^U> 
/p-tert-^>^vX^U>) N /1x°U (p-1-Xh^vXh^vX^U>/to7KTU'f>Ii) N 

7K i ;(p-i-^K^v-i-^^;uxh^rvx^u>/-7'7 l j;Hi ^v^;u-;u) N 7ts°ij(p-i-v 
>7P^^v;U7h^vxh^vx^u>/te7Kvu^>ll) N /1s 0 ij(p-i-'i'v^h^vxhJr 



'J;Hi v<7P/s^v;u) N 7ts°iJ(p-l-xh^rvxhdFvX^U>/-7<7 | j;Uli e v v<7P 

[3,3,1]/- ;U) , tK'J (p-l-Xh^rVXh^vX^U^/p-tert-^h^rvX^U^/T^'J 
;Hi V<7P/s^rv;U) N tKU (p-1-v^P/sJpv;U7|-JrvXhJrvX^U>/p--7i2^;U 

7hJrvx^u>/7^'j;Hi ^V/1?;u-;u) s /lx°u(p-i-v^p^v;U7h^vxh^rv 

X^U>/p-tert-?>^vXTly>/7^U;U|£ ^M)\s-)\A s tK'J (p-1-V<7P/sJr 

vyuTh^vxh^vx^Ly^/p-tert-^^^v^^/tt-^^^vx^u^/T^'jyuii 

^V^;u-;u) N ,1s 0 U(p-l-xh^vxh^vX^b>/p-tert-^>^vX^U>/-7<7 l J 
;Hi s tK'J (p-i-xh^v7°P7K^vx^i^>/p-tert-^>;ux^u> 

/7<7iJ;H| ^V^;U-;U) N 7KU(pH->h^vXh^vX^U>/p-tert-^>JrvX 
^U>/p-tKP JfvXTly» \ tK'J (p-1-X^vXh^vX^U>/p-^7?°P7t^r 
vXfU^/p-tKP+V^fb^) , tK'J (p-1-XhJrV^°P7KJrVX^U>/p-tert-^ 
h^vXTLy>/p-tKP^vX^U>),7K l J(p-1-XhJrVXhJrVX^U>/p-7 L h^ 

tKPe7-;u^vXTI>>/p-tKP^vX^U>),/1^ l J(p-i-xhJrvxhJFvX^ 
l^>/p-tert-^>^v*;U7K-;U7h^vX^b>/p-tKP^vX^l^>) s 7tx 0| J(p-i- 

V^P^v^Th^vXh^vX^I^^/p-tert-^^^vX^^/p-tKPJrVX^U 
»s 7KU(p-1-^x-;U7hJFvXh^vX^b>/X^U>/p-tKPJrvX^U>) > tK 
U(p-1-Xh^vXh^vX^I>>/p-tert-7hJrvX^U>//^^U;i,It/^>ll,/p-t 
KP^vXTU>),7KU(p-1-^>v;U7r^vXKJrVX^I^>/p-/hJrVX^U>/ 
77P-hU;U/p-tKP^vX^U>),7KU(p-1-xhJFvxh^>X^U>/X^L/> 

//^^U;uitv^p^v;u/ P -tKp^vx^u>)^^ifb^^\^ltz^b 

[0046]*f£E[Z«>-fc£[1 ]-e^^^7K'J-7-|*, ^J^I^F^W 4-211258 # 
5-249682 ^4>fg, ftBfW 10-53621 ^#gl£[ZfE»(7)^;£[Z>$i:/c, 

[0047][A;£]T!5-fc£[2' ], [3' ]&tf[4' ]T'*£*l5^/7-£JI*4,>:LT s ^ 
v<7P;uifIt a, a?-v^p;UT-t?h^x/>l|^/\p>f>ttX 

[0048][B;£]mP^(Dp-tert-^>^vX^^><^-^iSie[3 , ]S{;[4 , l^^^^E/ 
T-£Jl*4<tLTfjfEA;£<t|^[zLTS£U #bftfc*°UT-£IifMT, ^}£C: 

7KIiS(3ffm(7)M(7)xx-;U^^^X(i^(D!iS^^^;S[^oTJS^^-ti^)-<t 
lz&) g ^(7)7K'jT-^#b^ 0 

[0049] [C;£] mP^CDp-T-tr h^vX^U><!:-|§ie [3' ] St; [4' ] T^^ft&^E /7 
-£Jl*4<tLTi!fjfEA;£<^*§[zLTS£U #bft/r* 0 UT-£J£SM*fiTs 



«ty g M<D7f*'J-7-j&<ftP>;h,<6o 

[0050][D;£]rtTP^(7)p-tert-^hJrvX^b>, £fjtltf-|fta [4' ] T^tl-S^E/ 
[CftoTtert-^;Ug£Jl&St£l±T\ /K'J (p-tKP^FvX^U» N eL<l*p-th*P4r 

[0051] 
Hb36] 

r 

CH 2 =C [2] 



O-C-OR" 



[0052] (iCtf , R'% R 2 , R 3 SUR 4 IittlIH^[H]i:o ) 

[0053] 

Hb37] 

R 1 

CH 2 =9 [3 1 ] 
I 

R 5 

[0054] (5^ R'&UR^tfjfE^lHlCo ) 

[0055] 

Hb38] 

R 1 

I 

CH=C [4 1 ] 
R s F? 7 



[0056] (iC*. R\ R 6 St;R 7 (imjIE«t|Hli: o ) 

[*,TaH-teiC[l8]T^*L^a)^ffP)*i-6o 
[0058] 




[0059] R 2 '=lts TJWr^Si&nU R 3 %.tfR*\tm~Ztm£o ) 

[0060]-^^[18][Z^NT,R 2 =T^^7;^Uf l '>S<tLT(i,^J^^iIiI 

x^ux>s. n-^pt o ux>s, -<v^pt°'jx>s. n-^ux>s, -rv^'jx> 

sec-^^UxVSs tert-^^'JxVSs n-^>fgf>Ss -YV^V^'JxVSs n- 
[0061 ]±IEL/i$P^Xx-;U^b^^Xli^0l^3i^a)^^T:^, TaH-teiC[1 8'] 



[0063] ( R 4 '(i|fiIE<t|H]i:c ) 

[0064]±E-tea[18]^**L*Xx-;^b^ttXI*^<DSI»ft:a)Jlft:fiitLT 

(is ^iJ^[^x^;ue_;ux-x;Us v^p^^>;ue_;ux-x;Hl^if bti^>^\ 

[0065]±ELfc»**ai^l^T,Xx-;Mb^ttXI*-t<DSI»ft:tLT-«l:a[1 
*,TE[ai](3«aW[c*-ro 



btLfcSM^^l^M^®^ 3,000-500,000, Jf*L<l* 5,000-200,000 (D=b(Dtf s 

#tfcJt(£iI^ 1.00-3.00, $?£L<I* 1.02-2.00 <Dt<D^(f b*l£<, 
[0068]*f6W(z^, «ttSt»flH5t[c«feyij|$-«^-r-6lK3t14^«!ii:LT[*, til 

^^KrFX4rVTU-+f-^0^i^H^^lt^[3cfc^ffi^, §g[*X|Sl, l^ifOi 

lt[3^yii^f§^l-^ii^t^b^^T-Uvxh/^->^^[zSi^^[^^t 




H 



[0066] 

Hb4i] 




-teiC[9],-teiC[io],-teiC[i2],-tejC[i3],-teiC[i4],-teiC[i6]n 

[0069] 
Hb42] 



[0070] (iC*. R'^UR'^i^^^LTT^Jr^SXIi/NP-ZyU^US^L, A' 

[*x;i/7f-x^;i/SX[**;i/7t?-;i/S*a-r 0 ) 

[0071] 
Hb43] 



[0072] R' 3 (i7K^JIT, s\n?^W.T, 7;u*;ug* 7;u=idf *>gxii/\p 
7;u*;uS£au R l4 (i7;u^;uS, /\P77i>*;uS, Xi*TE-tea[i i ] 

[0073] 
Hb44] 



[0074] {^^, R' 5 (i7KSJl^ , mp^/H^. 7;i^;uS, tj^+vS, XI*/\p 
7;u*;uS£au qttOXttl ~3<D£»£«f„ l^Ito ] 

[0075] 
Hb45] 



[0076] R ,6 (i7K^Jl^ , /\p^>J^^ s 7;u4r;H£X[*h'J7;u^-p^;i/S 

"to) 

[0077] 
Hb46] 



O N2 




:io] 





:i2i 




e 



[13] 



[0078] R ,8 (£7;u^;uS, ?x-;uS, M»x-;uSX(i7^;u^;uS^a 
U R ,9 St;R 20 (i^^^3i LT7K^J^T, 7JU*;u£* ?x-;uS N M^x-;uS N 
X(£7^;u^;uS£au R 2, (i?;u;i-P7;u J p;uSs hj?;M-p^;u?x-;uS n * 

[0079] 



Hb47] 




[0080] R 22 [i7;u^;uSs ^u^-pt;u^;uS, ?x-;uS s M}&?x-;uS 
xi*77;i/*;i/££au Q'lix^/^-^sxii^^TK-^S^^L, R 23 &t;R 24 

(££^&£LT7KMi^ >MPvS, -hPS, vtVS, 7KIISXIiTIH 

-»s£[15] 

[0081] 

Hb48] 

0— Q — R 26 [15] 

[0082] (sc^ R 28 l*7;u*;uS* ^^p7;u^f;uS, 7x-;uS, M&7x-;uS 
7KHJIT s ^ ;uSXl*x^uS£S-f 0 ] 

[0083] 
Hb49] 

OSO^R 27 [16] 



[0084] R 27 [i7;u^;uS, ^;u^p7;u j f>uS, 7x-;uS, m}&7x-;uS 
X(i7^;u^;uS^^L, R 28 (i7KitJ^ /f;i/S, ?;M-p7;u j p;uS, *>g. 
-KpS, v7/S, 7KItSX(i±IH-f^[i 5]&m? 0 ) 
[0085]-^ie[9][z^T,R"SUR' 2 -e^ti^7;^;uSSt;/\P7;u^;uS(7) 

1 -10 t*&£, Mz.lttTJi'&s x^;uS, n-?°Pt°;uS N -<V^Pt°;uS, v<7p?°p 
t°;uS N n-^>;uS N -fv^^;uS, tert-^>;uS, 

S, >fVA+i/;i/S, v<7P/s^Fv;uS N ^^fjH, /x;uS N fv^S 

H^lf btL-5 0 /NP7;U4r;US<D/\P^f>tLT[*, EiH, aid, 3^7 

[oo86]-l^ie[io][z^r,R ,3 i?^ti^7;u J F;uSSt;/\P7;u^;uS(7)7;u^ 



tert-^>;US N sec-^>;US N n-^>^/US, -fV^>^;US, tert-^^/US, 1-^ 

0)/\n?>tLXlt, ^Hts 3^7^^lf R ,3 Tf^£;h,& 

^J^I^h^vS, Ih^FvS, n-^PTK^rvS, -fV^PTt^vS, n-?MrvS. 
-fV^h^vS, tert-^h^FvS, sec-?>^rvS, n-^>^;U^-JrvS s -YVO^U 

7h^vS^^ifb^oR' 4 T?^^ti^7;u^;uS^^/\P7;u^;uS(7)-7;u^;u 

s<tLTii, utatt, ftmtxmmtofttuzxib&i, ^uit^mm^ ~io t* 

mmttTJi^ x^;us, n-?°Pt°;uS, -fv^Pt°;uS, v ^p?°Pt°;uS N 
n-^>;uS N ^rv^>;i/S, tert-^^;uS, sec-^>;uS, n-^>^;uS N -Ty<>^ 
;uS N tert-^>^;i/S, v^p^^^S, n-^Jrv;uS N -fy 

[f b*i£ 0 /\P7;^;uS(D/\p^><tLTli, ikm* $km. y-Ms B^mWtf 

^lfb*l£o 

;uS<tLT(i, itf£ttX[*#tttt<0H;lilzTt«fc<, &?£L<lij*ff§Wi ~6T?fo&, 
{MTLlttJ-)^. x^;uS, n-^°Pt°;uS, -<V? 0 Pt>S, n-?>;uS s -fv^;uS. 

tert-^>;US, sec-^^;US, n-^>f;H, -fV^^^^S, tert-^V^US, 1-^ 

mm -s-efc^ ^i^m^s, ih+vs, n-^p^vs, >rv^p/-K^>s, 

n-?h**>S, -<7?Mp>Ss tert-^h^i/S, sec-^MPi^ n-K^^l^^S. 

R ,5 -e^$^/\p>f>Ji^^L<[i/\PT;u^;u*(7)/\p^><i:Lr[i, a 
[oo88]-is^[i2](z^t, R i6 v7jk£ti&7)i*j\s&tLxi$, mmitxitwm 

Pt°;US, -fV^Pt°;US, n-7fJl/S, -fv?>;uS, tert-?>;uS N sec-?>;US N 

R ,6 ^^^,/\p>f>ji^<tLT[i^^, y-Ms avmm*m-ft>*i&o & 7 x 
vtmm^ ~wx&&, mz.i£*T)i£, x^s, n -?°pe;us N -rv^°pt°;us N 

fji/Ss -TV ^<>^;uS, tert-^>^;uS, i-^;ix<>^;uS N v<7P^>^;uS N 

fv^Sf^fif J btL^ 0 R 17 ^£ft£T^;u^;uS<tLT(i, MUlt'OVfr 
S N 7x^^;us N 7x-;u^pt°;uS, ^;u^<>v;uS N ^;u?i*^;uS, x^;u 
-<>v;uS^^if b^ 0 R ,7 -e^ti^>7;u=i^vS<!:Lr[i, HfHttXi* 

^ttO)HtL[ZTt,«fe<, ^J^Ii^iftl ~6<7)*Mf vS, xMrvS, n-?°P/1^V 
S N I-V^PtK^vS, n-^h^rvS, >T7?MPvS,tert-?MP>S, sec-?h*vS. 



n-^>^;U7|-JrvS N <<V / <>f L ;i/^"4r*>Ss n-^\Jrv;U7|-JrvS N -<V^4r*>;U^"4r 
vllfrWbft&o 

[0089]-teiC[1 3]fZ*$Ts R'\ R^&lfR^X^Ztl&TJl^Jl^tLXit, 

x^;uS N n-?°Pt°;uS N -fv^ 0 Pt°;uS, v^p?°Pt°;uS, n-^f;H, -fv?>;u 

S N tert-^>;US N sec-y>;l/S s n-^>f;H, •YVOTVUg* tert-O^ JUS, 

i-^;ix<>^;uS, v^P'O^/uS, n-^v;uSs -fv^^v;uS, v^p/s^v 

S N x^;u^x-;ixS N tert-^;u^x-;uS, £n;U7x— ;uS*J&<3*lf b*i£ 0 
■7^;u^;uS<tLT(i, #"J*.l;Jy<>v;uS, ?x*^;uS s ?i-;u?°pt°;uS N 

;i/*P7;i/*;i/£0)7;u*;uS£LT[*, EHttXl±^tttta)H*i(zTt<fe<, 
L<l*ft*»j&<i ~8T*fc3, flUtf^uS, x^;uS, n-^Pt°;uS, >rv^Pt°;u 
n-^f;i/S, -rv^;uS, tert-^uS, sec-?^S, rw<>^;uS s -fy<> 

[* s 1~17 (D&CD^SL^o 

[0090]-fl£i£[i4][zfi*T, R 22 T*^£ft&7;u*;ug<!:LTii, Efltt, ttfcttx 
[*S8ttO)M*L[zTt,«fc<, $f £L<[*0tfit!Sfcjb<i ~6T?fo6, GUId^uS, x^;ug, 

n-^Pt°;US, -YV^Hf JUS, n-^f^S, >T7^;i/&* tert-^USs sec-^f- 
n-^>^;US, ^VO^US* V^P^^^S, n-^df£/;US* v^P^^rt/ 

tert-^f ;u?x-;uS, ^p;U7x-;uSH^[f bti^o Sfc, T^i/^^S^LTfi. 
^J^.[^>v;u*. ?x*^;uS, 7x-;u^°pt 0 >iuS, ^ jU'Ov^S, ^;u7x 
^f^S, x^;uK>v;uS^^|f bti^o ^UTTP^^ft^TJl^US^L 
Tl*. iMttXtetfttttflfflihlCTt^C $?£L<l;JJt«^1 ~8T-fc5, 
^;uS N if;H, n-?°Pt°;u^ -<V^Pt°;uS, n-^;uS s ^v^;uS N tert-? 
^;uS, sec-^;uS, n-'O^uS, -fvO^uS, n-^vjuS, 

[0091 ]-Jte5£[1 5]lzft*T\ R 26 ^£ft£7;U^US<!:L-m, itSgflU #fcttX 

n-?°Pt°;uS N -fv^;ut 0 ;uS, n-7f;i/S, -fv^uS, tert-7>;uS, sec-?> 
;uS, n-^>^;uS N -fv^>^;uS, v^p^v^uS^ n-^v;uS N ^p^ s > 

tert-^>;u^x-;uS N <7P;u^x-;uS^^if bti^>o £7^ 7^;u^;uS<tLT(£, 
$J*.(£'Ov;uS N 7x^;us s ^x-;u^pt°;uS N ^ixOvjuS, ^;u?x 
W;uS, x^;u/<>e;;us^^[f b^o 7;u;i-P7;u J p;uS(7)7;u^;uS<tL 

■m, nti^x(i^^(7)HtL[zTt^<, ftZLommm^ ~8x&&, mtux* 

^;uS N x^;uS N n-?°Pt°;uS, -fv^Pt°;uS, n-7>;uS N -fv^MUS, tert-? 



[0092]-fl£i£[1 6][Zjj*T, R 27 ^^tl^)7;UJr;US<tLT(i, Iltt, 

n-^°p t°;uS^ -rv^°Pt°;uS N n-^;uS s -Tv?>;uS, tert-?>;uS, sec-?>;u 

sn^if btL-5 0 mmy^-^&tLxit, m^nt^jj^ x^;u?x- ;us, ten- 

^(iX>v;uS N ^x^;us n ^x-;u^°Pt°;uS s ^^;u^<>v;uS, ^;u?x* 
x^;U/<>i;;uS^^[f b^o R 27 &UR 28 Tr^£;h,&?;U7rP7;U^;U 

~8T?fo<gK $J;L[£^;i/S N x^;us, n-? 0 Pt 0 ;uS, -fy>» 0 pe;uS, n-^;uS N 

-<V^>;USs tert-^>;US, sec-^JUS, rWO^US, -fVO^MUS, n-^s^r 
[OO93]*^0J[Z^TfflL^b^^U^ltfl^lJa)M«lJ^lf^<^,-^ie[9] 

^$^lt^^^J<tLT[i J^iJ^fi i-v^P^^v^x;U/1-s-;i,-i-(ij-v^^;u 
x^;ux;U/1s-;u)v7VV^>, ex(i,i-vyf;nf^jl/7t-v-j^v7V^>, tf 
x d -^ux^utju*- ;u) v7V ex ( v^P'sJrv^x^/t-s- ;u) 

i-^p^v;ux;u^-;u-i-v^p^v;u±i;i//1^-;ui;TV^^>s 1-v 
7y-i-^^p^v;ux;u^-;u-3,3-v^u^>-2-^>, i-v7V-i-^f 
;ux;U/1s-;u-4-^x-;u^>-2-7|->, i-vT^-i-CU-v^l/X^x;^ 
x;u) -3,3-v^;u-2-7^/>, i-y-t?^;u-i-(i-^^;ux^;ux;U/ls-;u)^7 

[0094]-fl£i£[i o]-Qw^Mm±ntLX\t, fiJ^l^ex( P -h^x>x;U/1-s- 

;u- P -h;ux>x;u*-;uv7V^x ex( P -tert-?>;u7x-;ux;U/1s-;u)v7 

V^SCa ex( P -^p;u^>ii>x;u*-;u)v7V>£x v^p^vjux;^-^ 

- P -h;ux>x;U/1-s-;uvTV^^>^^ifb^o 

[0095]-lSi£[i 2]^£ft£Iifg£3iJ<!:LTi£, ^J^ii i- P -h;ux>x;u*-;u 

-i-v<7P/sJpv;u^i;U/-K-;uvTV^^>, i-v7y-i-(p-h;i/x>x;U/1s-;u) - 

3,3-v^^;u^ - 2-7|-> % 1 -v7v" - 1 -^>-tf>x;U/tN— ;u - 3,3-v^ 

-2-?h> N i-vTy-i-(p-h;ux>x;u^-;u)-3-^^;u^>-2-^->^^ifb 

K'J^yuThP^^xyU/l-^— hj?x-;uxjU/1n-^a-/^— 7;U7hP7r^>x;u 
k v^x-;u-p-h l j;ux;u^-^A-/'v-7;^p^-<7^>x;U/l-^-h N h'J 
xCp-h'jyu)^^^-^^-/^— ^;u^-p^-^>x;U/1-^— h N h'M(p-<7P;uK>if 
>)x;u*-^A-hU?;u*p^>x;U7tx*-k HMCp-MJ^xyUTts-^A-MJ? 
;U7rp^>x;U7ts*-K h'J^^yux^Tts-^A-KU^^^p^^xyU/l-^-h, v 
^^;u^x-;ux;U/ls- ^A - h'J^yuTl-p^^x^^-h, v^^;u- P -h'j;ux;u 



*-^a-mj?;u^p^>x;u**-k v>^;u-p-MJ;ux;u*-^A-/'v-7;u 
7hP7h^^>x;U/1-^-h, hU?x-;ux;u*-OA- P -h;ux>x;u,is*-K MJ?x 
-;ux;U/1s-^A-^^>x;U/1-^-h, hU?x-;ux;u,ls-^Aoo-;b>7T-x;u* 
K v^x-yu-p-h'jyux^/^-^A-h'j^^Tl-p^^xyU/l-^— h N v?x-;u- 
p-hU;ux;u*-^A-^>x;ui-x*— k v?x-;u- P -hU;ux;u*-^A- P -h;ux 
>x;U/1-^-h, v^x-yu-p-h'J^x^T^-^A-p-hU^yUThP^^yu^x-yuxyu 
K v^x-yu-p-h'J^x^Tfx-^A^-^-^u^xyU/ls^-h, v7i-jb- P - 
KU;ux;u*-^A^o-;b>?7— k v?x-;u- P -tert-?>;U7x-;ux 
;ut|x- ^A- W?J\*?t-n*$^xj\,tt— k v^x-;i,-p-tert-^;ux;U/1s- ^A- 
p-h;ux>x;u^— k v7x-;u-p-tert-^;b^x-;ux;U7ts— ^A-/^— ^;U7|- 

P7t-^-$z>X;l/7ts^— k V^x-^-p-tert-^^U^x-^X^Tts-^A-IO-^I^T 
— X^**— k V^x-jU-p-tert-^h^FvT'x-^X^/l-s- ^7A - h'J^;U^P^> 

k v^x-;u- P -tert-^>^v^x-;i,x;U/1-s-^A-p-h;ux>x;U/1-s^ 
-k v^x-;u- P -tert-^>^v^x-;ux;u^-^A-/^-^;^p^^^>x;U/1s^ 
— k v^x-;L,- P -tert-^;U7x-;ux;U7^-^A-io-±i>^7— x;U/1s^— k v 
^x-;u- P -tert-^>^v^;u^-;U7|-^v^x-;i,x;U/1-s-^AO0-±i>^7— x;u 
**-k v?x- ;u-p-tert-^>^v*;U7n-;u^v^x-;i,x;i,/1-s- ^7 A - h'J?;u 
tI-p^^tju**— k v7x-;u- P -tert-^h^v*;U/H— ;i/^|-Jrv7x-;ux;i/7ts 
— ;u-p-h;ux>x;u^— v^x-;u-p-tert-^>Jrv^;i/^-— ;u^-Jrv^x-;ux 
jifc-OA-zi— ^;u^p^^^>x;u^— k v7x-;i,-p-v^p^drv;^x-;u 
x;U/1s-^7A- h l J7Mn*$>X)l*s*— k v7x-;i/-p-v^p^drv>iU7x-;u 
x;U/ts-^A-p-h;ux>x;u^— v^x-;u-p-v<7P^drv;u7x-;ux;U/1-s- 
^A-/*— ^I/tTptT^^C/TjI/*— hse>^x-;u-p-i/^p^i/;u^x-;ux;U7t^- 
^A-io-±i>7T-x;u^-h^^[fbti^o 

[oogTl-^^t^iTr^^it^^^j^LTiiJ^J^ii^.e-v-hU^^^-p^^ 
x;U/1-N-;U7h^vTirh7x/> N 2,6-v-hU^;U7|-p^>x;U/1s-;u^v^Pt 0 ^ 
7x/>, 2,3,4-h l >ix-h l J^U7|-p^>x;u^-;u^v7irh7xy> N 2,6-v-y^ 
>x;U/1s-;u^vTirh7x/>,2,6-v-^>x;U/1-s-;u^v^pe^-7x/> N 
2,3,4-hUx-y^>x;u^-;U7h^vT-fe^xy>,2-h l J7;^p^^>x;U/i-s-;u^- 
^rvr-tzh^x/x 2-^>x;u*- ;U7|-^vT-t?h7x/x 2-n-^^>x;U/ls-;U7h 

^rVT-tZh^x/X 2,6-V-n-^>X;U/tN-;U^-JFv7-trh7x/> N 2,3,4-h'M-n- 
:?£>X;U*-;U7^vT-t?h?x/X 2,6-v-/^— 7;U^P?°P/^>;b;U/1^vr^ 
h?x/> N 2,3,4-HM-^— ^;U7hP^°P/^>^>lU7K^v7i?h7x/> N 2,6-v-p-h 

;ux>x;U/1s-;u-7-trh^xy> N 2,6-v-p-h;ux>x;U/ls-;u^pe^xy> N 2,6- 
v-hU^yu^PTWyu^vT-trh^x/^^-h'j^yu^py-tr^u^v-e-^h 
^vTi2h7xy> N 6-tKp^v-2-/^-^;u^p^>x;u,is-;u7hJrv-7i2h7xy 

> N 2-h l J^;U7hP7i2^;U7hJFv-6--hPTizh7x/> N 2,3,4-h l M-h l J^;U7hP 
■7i2^;U7hJrv-7izh7x/> % 2,6-v-/^— ?;u*p?°p/W;u^v7-t?h?x/> 

[0098]-teiC[16]T*^tL«5K^SlJi:LT[*^J^[i 1,2,3-MM-^>X;U* 

-;U7h^rvK>if> N i,2,3-h , Jx-p-h;i/x>x;i/7tx-;u^-^»>K>Hf> H 1,2,3-MM 



- HJ z>M u tz^xjisTk- M * v'O-tf 1 ,2,3-h'J x - / "v— ?;U7f- □ :?£>x;u 

,1s-;U7hJrv/<>if> N 1,2,3-hUX-v^P^v;UX;U/1s-;U7hJrv/<>if> N 1.2- 

v-^^>x;U/1s-;U7hJrv-3--hP^.>-lf>, 2,3-v-^^>x;U/1s-;U7hJrv^x 
/— ;k i^^-h'M-p-hyux^xyU/tx-yu^v^Oif^, i,2,4-h'M-y£>x;u 
,1s-;U7hJrv/<>if> N i,2,4-h , Jx-hU^;U7|-py^>x;U/1s-;U7hJrv/<>if> N 
i,2,4-hUx-v<7P^v;ux;U7tx-;u^v^>if>, i,2-v-n-^>x;U/1s_;u 
7hJrv-3--hP^>if>, u^-hUx-^-^Trp^^x^-JU^v^ 
^> N i,2-v-/^-^;U7hP^>x;u^-;U7h^v^x/-;i,^^ifb^ 0 
[oo99]^b(7)iif§^^j(i, ^^fflurt, mz 2 flJa±^^^b-fiTffl^Tt 

[01 00]£fc, 0iJ^li^H¥ 4-210960 ftmW- 4- 

211258 5-249682 ^^fg^(ZlE«0)^;S [Z^U ^^[Zti^^^^tli 

[01 01 i*mwo>[s*sxmtfLmztei\Xs t^-m^tm^^mtom^tttL 

Xlts tK'JT-100 SM^(ZttLTli#g££lJteiI£ 1-30 MSB, ff*L<[± 1~20 

[01 02]*§&mzm&mmtLxit* *%w<dt\-^-?-^ m§£±#\* mmmzfcc 
m&ox'fotiimtiiz.xtj&iWs mmtf&ifttji&omtmzH. m*.i* 

*J-)\'-\i)\sJ)VJT-\?t—K x^;Hr;uv;u^7-trx-h. ^PtV^'Jii-;^^ 
^Ux-xJUT-trf-K ^PtV^yjzi-^^/x^^x-x^T-tzx-hs ILigx 
tf;ut£>ii^;k tf;ut:>i£x5Mk 3— ./Mfi/^ntf/J-vaM^k N-y^ 1 
;u-2-t°PUK>, 2-^°^/>, v^p^3^v>, vifuv^'u^-^^/xf^ 
x-x;u, i/x^ux/'j^— yui/^^ux— r;u, H^if b*i&^ ^iizftbC: 

[01 O3]*^0^(DUvXh$flj3)c^[3^LNT, 7\-siJ-?-f&fttm\\t(D}E£lttLXlts 
SmSPIC^LT^JI*®^ 3-30 IIS, & T £L<I* 5-20 MSBtf^lf 

[01 O4]*^0J(7)UvXh$flj3)c^[3fcLNT, &^[3j£i:T»£*l6{iJti^3iJ<tL 

N-^;U-2-t°P'jK>, ^/7;Mr;U75>^[7;U*;i/g«!:l/ri*s i£«n ~1 
2T*&3itfig#U ftmV&tdtmVWTJ^JV&tfmf b*u *{*&*j[c[£2-^;u 
v^p/\Jrv;Us 4-t-^;uv<7P^v;uT5>^^if bti^o ]s v7;u^;u7 
5>^i[-7;u^;uS(tLT[i, m«n ~i 2xfo&m.mw, ftm££tzmmt(DT )\, 

*jl£tfmi b*u mteMfzlivv^p^vjursx S?-N-^-^^;i/75>*3&< 

jf^u^if b^ 0 l b i JTj\,*ji,Ts>m[.Tj\,*j\,&tLxits mmm~i2x-&> 

;ut5>, h'j— n— ^>;ut5>, h'j^4r*>;u75>H vv<7P^v;uy^;u75>, 
bft& 0 ]xh^7;u^;u7>^-^AtKpJFvKI|[-7;u^;uS<tLT(i, j£«n ~ 



1 2T?&5iMtfu ^tttt*fc[*«tt<z>T;u4r;u»^rf P>tis JUfcMictexH?*? 1 

mi bft£ 0 ]*>^lf bft£#\ ^Iictib[cPS^^^,t(7)Tr(^d:^o 
[oiosHiJtP^ijcDMii^-K'JT-ioo li^c^Lt 0.001 ~io S«Wfc?£L 

C 0.01 ~5 SsW^MSU^ ^JtP^IJ[*m?4^2fim±^;I^^ffl 

[01 06]£fc, ^SSt^lJ<tLT(i, ^J^-liTK'Jx^U^'J^-yUvXxTU-h, 7f* 
g x^ g zi i*J? ^ L/- h , ts g b> g =i U s 'J ^ □ tV^ 'J =i U % 

m^\^J^[^P^-K(ttSX'J-xA(^)^ n D n «)^-^P>(M^T(^)^ n D n 

x^h^^7h-^A^P^^^(^)^ n D n «)^(D^^^^y-7h>^^®St^iJ^ 

[0107]M;S1^lJ(D^fflM[i,7K l J-7-100mM^[Z^Lr 0.001 
Jf£LC 0.005-5 S»W£<<J&?£U^o 
[O1O8]*#60J(7)^vXh*flj£^[Z^^ 

(is 0iJa.tf 9-e/7V^;u^uy> N 9-(2-pth^>xh^>^;u)7>^-tr>, 9-(2-x 
Mp>xh^v>^;u)7>h^-iz>, 9-^;utI-u/>, 2-tKp^>*;u/^/-;Us 0-^-7 

h^/>v7vKI^^,4-v7V-1J-v^x-;U^>^>-3,5-v^>l|^[fb^ 

[01 O9]*^0^(zf^S^n^P^i]X^J(7)^fflM<i:Lr li, 

fflM^biiaStRLTffll^tfcfc^o 

[01 1 0]*#^<Z)l^;xMSj£&[Z^T^ 

^JH.[^N,N-v^^;U7^;UA75H\ N,N-v^;U7-t?h75K\ r-?>P^h>H£^P 

if b*is„ ctLbi*. ^-effl^xt, ®g2m£i±*fl£-t±Tffl^Tt£^o 

[01 1 1 ]*^0J[zf^S^^M§J]^J(7)^ffls<tLrii, ®^Z©^lfT^ffl$tLS^ffl 
M^bMHSiRLTfflL^l^^o 

[01 1 2]*fg0J[zmSUvXh*fl^l*. it¥mtLtz\si>X\-nM&i' l JMtLtz 

[01 1 3]*f§0j(7)^±ifPiiyuvx^i^$m]l'effl^T, v';;Mbas^fc°p 
•bxiz«fey/^->jKja*fT5i3i4 % mz-imTomvnMt*ii£&i\ in*., sio 2 



mtm) s tK'J v'J^s sin, SiON N TiNJSrt*<D¥»ftSiR±lc*l6Wa)U^h*flm 
^HHe^U /to/K^V— h±, 50 ftM 120°CTf 0.5 ft^^fflK-^LT 0.3 Ti 
M2jU mKS<Dl^XMB£ft£o ^L^TX^^LT^im(^Jx.[*\ 248.4 nm(7)K 
rFX^VTU-Hf^ 300 nm^TCDjl^fcl;^ i^lXliW^^ rf^tf ? b*L 
&o )^3liR^[3BSJtL, ^Tfi&^fZj^CT/t^h^V-h^ 50 ftM 150°CT? 0.5 ft 

^^Uvv^+fx dmsdma(v^;uv'J;uv^;u75>) % v^^;uvu;uvx 
^;UT5>, n,n-vx^;u7$/hj^;Uv^:a N,N-v^;u:r5/hU^;Uv^>1l 

gP^/K'jT-, H&£*l][ZOl,vC[* ,«i^l^BB¥4-21 0960^fg(^S^l^S 
5,216,135^) ; ^^¥4-21 1258^fg(^S^B 5,350,660 ^ ; ^'Jtl^lfl^ 
B 0,440,374 ^) ;^|fW5-249682^fg(^!)t|^|fl^B 0,520,642 ^) ;^§fl 
¥4-251 259#&|R;Y.Endo^ Chem.Pharm.Bull.,29(1 2)^, 3753 M(1981 ^); 
M.Desbois^, Bull.Chem.Soc.France,1974 1956 M£fcl£C.D.BeardH, 
J.Org.Chem.,38 3673 1(1973 ^HdfBKtf)^;* ClfeT^J&Lfco 
[01 15] 

[HWJ]H»J1 7KU(p-tert-^>^rvX^U>/p-1-XhdrvXhdrvX^U>)(7)^ 
^(Dp-tert-^h^Fi/X^U^ 100g(0.567 =E)l)lZ 2-2'-Tyi=X(2-^;i^P t°7T>ig 
^;U)3g^^PLT, 1,4-v7T-^>*s^m^T,80°CT? 6 B#P B 1S£J5j££l+fc, 

J£j£;££#£P&, ^/-;U7K;g;£ 5000mifz;iALT, JI*Jr£-t±/co fifam^ML 

ME^'itLT7KU(p-tert-^>^vX^U>)95.5g^efel»* H B H <i:Lr^/co £7c, /"K'J 
X^U>£*I^<tL/cGPC;li|£<D#3|l, Ss¥£j#T»l£fcj 20000 "efco/co 
[01 1 6](2)±=H(1)T:i#btL/i7K l >l (p-tert-?>^vX^U»70g£ 1 ,4-v;f dr+f XZ 
;§^L;I^It 70ml£)jn;LT 70 o CT5-2B#P B ^I#£j££-t±/co JfriP&s Sf&^^VS 
&7K 3000ml*(Z;±A, Htir£-fc!:fc„ tfrtUH^JtlX, 7K&, M^LT^U (p-tert- 
?>^vX^U>/p-tKP^vXTU>)48.7g£6fi 
7-(7)p-tert-^h^vXTU>iiMi<b3H=KP^^^ 
;lij£frb$] 35:65 Vh^tzo 

[01 1 7](3)±IH(2)^1#btL^7tx 0| J ( P H:ert-?>^vX^U>/p-tKP ^VX^U>) 
^g^X^ue-yUX-xyU 8g£ 1,4-v^-^> 150ml[Z;g$?U ZtllZf&t&wtDp-t- 

;ux>x;U/1-v>^t°'J^^A^^^JPL^^240#r B ^f #J5J&£#7io << 

7T>£}&7K 2000ml[Z;±A, H#fU flf tUH*;!!^ 7Kfts MJI^LTtK'J (p-tert- 
^>^vX^U>/ P H-xh^vxh^vX^U>)14.7g^efel»* H 3 <tLT!#/co!#b 

;te*°UT-(7)p-tert-?>^vXTU>^^ 

J^Jt^HNMR^frbft] 35:65 Ufo^tz 0 Ztz, 7KUX^U>£*I¥<tLfcGPC;lij 
^(7)$Sm, Sm^^I^mI*^ 20000 T-&ofc„ 

[01 18]H»|J2 /1x°U(p-tert-^>^v*;U/1?-;u^vx^U>/ P -l-xh^vxh 



^vX^U>/T^U;Uliv<7P/s^v;U)0^i$(1)p-tert-^>JrvX^U> 50g(0.284 
=EJl>)tTO l JJl>Mi/On<\**/J\, 43.8g(0.284 =EJ\,)lZ l-V-T^MW.-^^uMlr 
>It^;U)3g£fflLT, 1,4-V7MPl*->cK M^aSSET, 80°CT* 6 B#P B 1S£J£j££ 
#fcc &f&afc£3frSP&, 5000mi[z;±ALT, mtirtttzo m&ft&fe 

IXjJiEJ±^^LT^°U(p-tert-^>^vX^b>/7^ i ;;Uliv^P^v;U)89.2g^e 

wltHh 21000 ^&ofc„ 

[01 1 9](2)±=H(1)Tl#btl/c7K l J ( P -tert-^>^rvX^U>/-7^ l J;Hiv<7P/sJrV 
;U)80g£ 1,4-v7hJF^>[Z;§ML;l^ 70ml£Jjn*.T 70°CTf3B#P B 1*l#J£j££l±/c, 

#sp^ J5js?a*>r^->ssi7k 3ooomi*iz;±A, ^m^tz 0 tirtbu^jti^ 

H H H <tLT!#7r 0 ^bftfc/KUV-^^ 
yU^fj&JtW'HNMR^frbfa 50:50 T?foofc 0 

[01 20](3)±IE(2)Ti#btlfc7KU (p-tKP^rvX^U>/7^U;Uliv^p/sJrv;U) 
20g<!:xT;ue-;Ux-x;i/ 3.5g£ 1,4-V7h^> I50mi[zjgjgu -tL[zMS»0)p- 

2000mi(z;±A, HfirU *JftiJll£;Jll5L 7k&, 3*JEftJSLT/-K'J (p-fcK 
P^vX^l^>/p-1-Xh^vXh^vX^b>/7^ l J^Itv^P^^rV^)22.7g^ 

P^^XTU>^4SU>^U;U^v^P^v;U(Dti^J:b^l* 1 HNMR;Iij^^b$^ 
30:20:50 T?&ofc 0 Sfc, tfyXf^i/fcW^LfcGPCilStDtSS, 
20000 T?&ofco 

[01 21 ](4)±|5(3)^#btLfc/-K'J ( P -tKP^vX^U>/p-1-Xh^vXhdrvX^U 
>/T<7 l J;Htv<7P^ J Fv;U)20g^itX5 1 ;U 100ml[Z;£$?U -j£I£vtert-?> 

;u e.Sg&t/i^KEti^iU^A 4.8 g £»u ^T-6B#p B 1tl#J5i££-t±/co J5f&&. 
7h>3^^7K l000mi[z;±A, HfirU #f itiH£;JilX, 7K;5t, ;JUU±^fclLT*°'J (p-tert- 

;U7h^vx^u>^i<tp-i-xh^vxh^vx^u>mii^t;7^u;uilv<7P^ 

vyKDtf^ik^Ii'HNMRilil^^bl^] 30:20:50 T'fcofc * 0| M^U>£fI¥<t 
L7cGPC;lij^(7)$Sm^ Hf^^^il^ 21000 T'fcofco 
[01 22]H»iJ3 /1x 0 U(p-^^tKPt 0: 7-;^^>X^U>/p-1-^h^>Xh^> 
X^U>/T^U;Ult^V/1^;U-;U)(7)^ji)c(1)p-tert-^h^vX^U> 70g(0.397 =E;W 

<t7<7ij;Hi'i'V/1^;u-;u 35.4 g (o.i70 ^e;u)[z 2-2'-:r./ex(2-^;u?°pt°;l->ii^ 

;U)1.5g£»]LT, 1,4-v^-^>^s Mlftm;jftT> 80°CT? 6 ft r B 1S£ fc 0 
J5f&&£)fr*P&, ^/-;U7K?£;£ 5000mifzaALTs H H H«f$-B:fc 0 tirffill^Mu 
MJ±^^LT^°U(p-tert-^h^vx^u>/T^U;uil^v^;u-;u)i02.2g^efe|» 

%1 56000 1?&ofc 0 

[01 23](2)±=H(1)T:1#bte7K l J (p-tert-?>^vX^U>/T^;Uli^7^;U- 
;U)80g^ 1,4-V7hJr^>[Z^¥Ul^It 80ml^^]P^r 70°CTf3B#P B 1*l#J£j££l±/c, 



MJ±^^LT^ 0 U(p-tKP^vXTL^>/7^ l j;i,Ii'i'v^;u-;u)52.3g^efe|»* 
if H <tLT!#7c 0 !#b;te* 0 UT-<^^ 
^i^ti^ib^li'HNMRjlil^^bl^) 70:30 "Cfcofco 

[01 24](3)±IH(2)T:1#btl/c7K l J ( P HrKP^vX^U>/7<7'J;Ult^y^;Ux;U) 
l5g^T;ue-;ux-x;i/ 6g£tf 3,4-vbKP-2H-t°^> 3.2g£ 1 ,4-vTf- 

24B#r B 1it#J5JS$1ifco -<*>£}&7K 2000ml(Z;±A, UtirU #ftii JI£;Ji 

*3ts MJE^jSLT/K'J (p-xh^tKPt°^x;u^vx^u>/ p H-yMrvxh 

T-(7)p-xh^tKPe^-;U^vX^b>^<tp-1-^h^vXhJrvX^U>^i 
&t;T^'J;i/K>rV/l5;i/-;i/^<D^fi£Jt^li l HNMR;lS^b^ 20:50:30 T*&ofc« 

A-^j7,^^mmtLtzGPcmmm^ mmw-m^mitm 57000 t*&o 

Tic 

[01 25]H»iJ4 7K'J(p-i-xh^i/xh^i/x^u>/7^'j;u^-rv/t0u-;u)(7)a- 

j£(1)p-tert-?>^vX^> 50g(0.284 ^iDtTW ll&^Mfr-ll' 58.9g(0.284 =E 
2-2'-7yex(2->^;U^Pt°7h>lt^^)3g^^^]PLr, 1,4-v^dr^^s £ 
*SL3fET, 80°CT? 6 mT&M&ELfi&tto J5fS?S*)%iP^, *£y— ;U7K&# 5000ml 
|C;±ALT, H#r£l±7io fifth ME$£^LT*°U(p-tert-?>^>7^U>/ 
T>7'j;Hti'v^;u-;u)l05.4 g ^fife^ H B H <i:L^#/'Co t^JX^^mmtL 

tzGPcmmomm, mmw-m^mim 22000 -c&ofco 

[01 26](2)±IS(im#b^7KU (p-tert-^>^vX^U>/7^U^It^V/-K;U- 
;U)80g£ 1,4-v^JF^-XZ^ML^^It 70ml£teT 70°CT?3B#P E !ttl#JM£-t±fc ( 

ftW&s SJ£?ft$-^>Slft7K 3000mi^(3;iA, m^ttfc fiffflH^ML 7K;5t, 
3SE$£SLr7HU(p-tKP^i/x^u>/7<7U;u»^V/l?;u-;u)58.ig*efet»* 

ll£LT!#7io!#b*L7i7KU7-<Dp-tKP*v^ 
(Dffj&JtW'HNMR^frbfc] 50:50 "CfooTCo 

[01 27](3)±IH(2)T:i#b^7K l >i ( P -t KP^vx^i^/T^U^It-fV/l^x^) 

15g<tX^;ue-;UX-x;U 3.5g£ 1 ,4-v* +f> 150ml[Zjgfl¥U -tll3M^M(7)p- 

h;ux>x;U/1-s>IteUv-^A^^^^L^;MT-240#r B 1tl^JS^^li7toJS^^, 
-<7h>^^7K 2000ml[Z;±A, HfirU firiii H^ML *3t, ;JUU±^fctLT* 0| J (p-1-x 
h^vxh^vX^U>/7^U;Ult-fV7tt>-;u)l47g^efe^r H <tLT!#7co!#b 

tLfc/K'jT— ©p-l-X^e/X^i/XTU^^tp-tKP^rS/X^l^V^X^T^ 
i ;;Hi'fV^;Ux;K7)tij3)cJ:k$[i'HNMR;Ii|^^b$^] 50:50 T?fcofc 0 tK'M^ 
U>^II¥<tL7cGPC;Iij^(7)$Sm, lif^^^ilift 21000 T*fcofc 0 
[0128] H jfefli] 5 TfE<Mj£fr bfr£ UyX hlfljatt^lHfiLfco 

/lN 0 UCp-tert-^>^vX^U>/p-(1-X^vXh^v)X^U>]( 35:65) 

4.5 g tfx ( v<7P ^ v;ux;U/1sx;u) v7vV^> o.3gtf x ( P -h;ux>x;u7ts- ;u) 

7 X S*Z> 0.1 5g7^*^*/-^->^SJS14ffl (miREi) 0.003 g hUn-^;Ut o ;UT5 
> 0.05g^Ptf UX/'J^— yU^/^^UX— x;U7-fef— h 27g±aH3iaji6^;I^, 



[01 29]IP*> N vU^>^x/\-±[z±lE^/S^b^UvXh5itfl^^[I]$E^L, 
/fa/h^U— h±T? 90°C90 8>ffl^<— i7LT 0.5/i mKffODUi/XhJS^ftfco 
248.2nm(7) KrFX U— tf 5fc(NA=0.55)£-7X££tf* LTS^ft lzM% Uz'ik s t^J 
h?V-h±T? 105°C N 90 fPffltfXh^—tLtZo ft^lZHMDS(^^^^;Uvv^+f 

fflLNTx>>^>^LK^i^t^ofc 0 -toes, mi [z^-r4i[z^^MH^ 

0.12// mL&S/^- >^#btlfcc -0ft(Dffi;/cMl£42mJ/cm 2 T?foofco 

[01 30]H»ij6~8^1 (D^^b^bvXhll^^lSlML, H»iJ5<t|H]4i[Z 

[0131] 
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^° TJ [p-tert-y h ^^/^-/V^rv-X^U^/p-Cl-^ k 3f 






k dr ^ V ^ ^ U ^] (40:50: 10) 


4.5g 


m 




0.3g 
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0.003g 




^nt^L/y^yn — /k^ y ^ ^7Vrn— x^UT-fex— k 


0.03g 
27g 




us y Cp-r h 5 1 FDt7-;^^fyy/p-(i^ h^v- 




7 


h^v-)^^U>/p-t Kn^rV^f (35:60:5) 


4.5g 




tr^ (v-^n^^i/;^/V7^n/v) i/T/^^y 


0.3g 




h y 7 ^ ;v 7, yu ^ - a • /^7;utnti>^ 


y X ;i/ ^ - k 




0.15g 






7^*##y^^>-^#B?^J (TffifeS,) 


0.003g 






0.05g 
27g 


Mi 


tfV (p-tert-^h^v-^^^^/p-(l-^ H^f hdr->).X^ 




8 


yy/r ^ y v tfvv~/v/p- 1 Kt^^^w/] 






(10:50:35:5) 


4.5g 






0.3g 




k 11 -i ^f- ?l.-7k — rV A ■ kll~7 jlv^shii -ii ^? ^ "2 rl ^-rht -3? — k 


0 15g 




7! ;itty^ty||»l (TfJB&a) 


0.003g 




t3— a? >7ky 5vKT 5 >- 


0.06g 
27g 



[0132] 
[*2] 





mPcrrf 
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38 


0. 11 


mt 




44 


0. 12 
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mm 


42 


0. 12 





[01 33]J±$£$J1 H»J1 <Dl^XMSj#fe<D7KU7-£* 0 'J (p-tert-^h4ri/*;U/1? 
|W|^[cLT/^->JlM£<tofc 0 

7tN 0| j(p-tert-^h^v*;U/-K-;U7hJFvx^b» 4.5gex(v^p^Jrv;ux;U/1s-;u) 
v7V^£> o.3gex(p-h;ux>x;U7t^-;u)v7W^> o.i5g^'>^#^/-7h>^ 

^SSt^lJ(rtTl^ n D n ) 0.005ghUn-?°;Ub:;i/7S> 0.05g^P e^^^-jlt/^ 
;UX-x;U7-fex-h 27g^(D$Sm,0.18/imL8cSli^fL/i^\^JaT(7)M/^ 

[0134]||»J9TIE(D^^b^l>vXh*I^^|jlML^o 
/lN°UCp-tert-^>^v*;U/1^-;U7|-^vX^b>/p-(i-xh^vxh^v)x^U>/7 

W)\sWl^M)\s-)\A (20:30:50) 2.2gv?i" ^-p-h'J^XJl.*- ^7 A ■ A-^l^P 

*^>7ju**-h o.iig^^^^y-7h>^^ SS t^iJ(m^ n D n ) o.oo2 g HJn-? 

^;U75> O.OIg^PtV^'Jzi-^^/^UX-xyUT-tZx-h 53g±fEHj5J6£;I 
0.2/i m(7)^;U^-^iiLT^/'cUvXh$I^^fflLrTIE[ZlE 

*TU /fvyh^V— h±"C 200°C120 ftfal/X— K*— ^LT 0.5jU mMJKDUvXHl^ 
tifco ^^W(D±Jl[z±IE$fljS^b^UvXhlfl^^ 0.1 ju mMJllz^ 

7f^h^V-h±-e 90°C90 TO^-^LT 0.6 jU m]]lJ?(7)UvXhJ]l£!#fco 

2ave\ 1 gs.onm^ArFx^vvu-^CNA^.eo^^x^^^LrsiRe^i^E^cL^ 

7tvyh^U-h±-e 105°C, 90 TO/KX^-^Lfco Jt&^HMDSCs^+WMU 
TX^>^LK^IJ{f ^^to/co ^0)^31, 03[Z^-f*i[Z^T^it& 0.10/; m 

[01 36]n«n o~i 2m3Rxsm4m&f&fr^f&&[sisxH&f& i ®)&mmL, 

[0137] 
[H3] 



m 


?K!J Cp-tert-^h^rVv-^^-l/^/p-Cl-l-oi h^Vxh^r 




M 


V^\>*V)^VV/j.$W /VgM ^-}V\ (20:40:20) 


2.2g 


m 


h y y^ -/v^/UTt^ t> a • f- y ^ ^ >-jvw^— f- 


O.llg 
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7^^t;-tyiWWI (rti|gp n n ) 


0.002g 






O.Olg 




^otVy^ya — /we- 7 j f/n-f/vt -fe-r — h 


53g 


m 






y/I^^U^VVU] (35:35:30) 2.2g 
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V s 7 x ^ ^ -p- h y JV X A> zft ~ y A • /W7/ktot^^y^^*^- f- 


11 


0.05g 








0.06g 




y?miiMJ~*^ftw&m\ (mugs) 


0.003g 






0.002g 




h y rc^r 5 ^ 


0.03g 






53g 



[0138] 
[*4] 



m 




M 
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(10:45:40:5) 


2.2g 


12 


p U J ^/v^/v/h^ iy y> • p i j y u. ^ ^.A/wjwf^ p 


O.Olg 




h y y 5vv,xyV/j^y A . }. y ^AoJ-n y y yxjufc^— h 


0.05g 






0.002g 




v^yy a-^df >vvy f-/i>T 5. y 


0.06g 






53g 


m 


zfty Cp-(i-^ f- ^y/ry y/nt-Y y/KAd 


-M 




(50:50) 


2.2g 


m 


P y / ■J- > — /J-^^s/P'/JN-. — y -A r v / /^Vfl M >^ ^S/WJN-'p p 


0.07g 


13 


h y y ^-.x/Wftny a . h y :7/k^ny y y^Aoft^— h 


0.05g 






0.002g 






0.06g 




7°a fuyyy 3— a^j y fyi^— TAST^T— h 


53g 



[0139] 
[g5] 





mnm 
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mm 
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»J10 


11 


0. 10 
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lipjn 


13 


a 11 
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12 


0. 12 
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mmz 


11 


0. 10 
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[01 40] lt%m\ 2H WiJ 8(7) U vX h^l/S^ (DtK'J T-^tH'J (p-1 -X h Vl VX 
tK'J ( p -1-xMrVXMrvX^U» 2.2gh'J7x-;UX;U7^- ^ A- h'J^;i/7|-P^> 

x;u**-h 0.1 i g >>i!i^/=*>ay^ES14#J(mi5n D n) 0.002 g MJn-? o ;ut°;i/7 
5> o.oig^ntf ;u^/^;ux— x;u7-b-r— K 53g-£<&|g^ 0.1 5// ml_ 



[0141 mi&miiT&omi&frtt&isVxmtfLm&mmuzo 

^°UCX^U>/p-(1-Xh^rVXhJrv)X^b>/p-tKPJrVX^U>] 

(30:65:5) 2.2gh'J7x-;UX;i/7N— ^A- WPMuW^T*)],**— h 0.1 1g»^ 

^/-7h>^®st^iJ(mi5p D p) o.oo2gh'j^*>;i/T5> o.oi g ^ntV>?'j=i- 
;i^yy^;ux-x;i/7-t?x-h 53 g ±lEI§j&£;Il£\ 0.2 umtouji,* 

*frU *yh?V-h±Tf 200°C120 Mm-K^-^LT 0.5# mflIJS(7)UvXHI£ 
*#fco ^^W(D±ll[C±IE^J$^b^bvXh$I^^ 0.1 |/ mfilJlfZ^^aH] 
IkMiU /1^h?V-h±T? 90°C90 ^FiS]*— £LT 0.6/i mMJKDUvXHI^#/co 

$&\x\ EBmtit^m^m^xm^mzm%Ltz^ ^k^u-k±-c io5°c, 90 s> 

PBlTKXh^-^L^oil&fZHMDS^^ 

T,ffi^^^vU;MbL^^¥ft¥^MRIE^fflLNrx«>^>^LK^iJ{f^fto/co 
•£<D!S^ 05[Z^-r*i[Z^T?M& 0.05 ,U mL&S/^— >^b*lfco C(Z)0#<Z) 
lilli 8 /i C/cm^&ofco 

[0143]||»Jl5~16a6(D^^b^bvXK$Ii3g^^|jlML, H«J 12 tm 

^[zLT/^->JM£fcz&o^ 0 fSII£a7[z^-f 0 

[0144] 



[«6] 



5:- 


#U Cp-tert-^>df-^^-^^/p-(l-^ j^vcc 




y^^y«y^/« (20:70:10) 








15 




0.10g 






0.002g 






O.Olg 

53g 




#y [^i^/p-d-^ h^h^fvy/p-t Fn^v- 




in 

16 


D/l&tl-rt (5:80:5:10) 


2.2g 




h U y ^/P^/P/K^^j, . j, y y ^ i/zwfc^t— h 


0.10g 






0.002g 






O.Olg 

53g 



[0145] 





mm 


mm 
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Q 05 
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Q 06 
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[oi46]j±$£#j3ii»]i2<Duvx^ 

7ts°iJ(p-1-Xh^vXh^vX^U>/p-tKP^rVX^U» (30:70) 2.2gt*X(v^PA 

v;ux;U/1s- ;u) v7 W£> 0.1 5 g tfx ( p -hux>x;u*- ;u) v"7V o.07 g ? 

^^#^/-7h>^|?.®;St^lJ(miSp D n ) 0.02ghUn-^l,t o ;U7S> 0.01g^PtV>^ 

'j=i-;i^/^;ux-x;i/7-tzx-h 53retf)tS^ /^->lilH6[z^-r4i[z=i>h 

[0147]||»j17;&Ul±f£tfij4,5^^ 
[0148] 



[H8] 





7$) frtE^^l^^^l^HfV^H^ 

^^tht^^V^ (3B5S7) 4% 




7^s/btf^&ftM (aasai^ 4% 


mm 


y^y^Vr^um^ 653530) 4% 



[0149] 
[H9] 
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mm 
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mm 
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Q 13 


w 


mB 


35 


Q 15 





[01 50m90)mW:t)^B^t)^t<, /"KUT-^^p-tKP ^>XfU>fi*0^ 



[0151] 



[[23]*#i^cD7KU7-£m^v^ 
[[I]4]*#g0JcD7KU7-£m^ei:l^^^ 
[B5]*£W<D/1*'j7-£m*fcl^Xh*fl^^ 
[|Il6]*f£E<D/1x 0 YT-£m^ci^ 
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